Ever since the introduction of the first epidemic model, scientists have tried extrapolating the damage caused by a contagious disease, given its spreading pattern in the premature stage. However, understanding epidemiology remains an elusive mystery to researchers specifically because of the unavailability of large amount of data. We utilise the study of diffusion of memes in a social networking website to solve this problem. In this paper, we analyse the impact of specific meso-scale properties of a network on a meme traversing over it. We have employed SCCP (Scale free, Communities, Core Periphery structure) networks for analysis purpose. We propose a new meme propagation model for real world social networks and observe the cause of virality of a meme. We have tested and validated our model with the real world information spreading pattern.
I. INTRODUCTION
In the pre-historic age, travelling was limited to commuting by foot. With technological advances, transportation today has become both cheaper and faster. This has led to an easier migration of diseases across continents. Epidemiologists are finding it intractable to model a contagion on the human contact network. It is because of the unavailability of the data about a spreading disease and the underlying frequently changing network. In such a scenario, the analogy between the spreading pattern of a disease and an internet meme can lay a helping hand to the scientists [1] [2] . The structure of the networks over which a contagion and a meme spreads are also analogous. Studying a meme's traversal is easy because of the availability of the information about the structure of an online social network as well as the spreading pattern of a meme over it. It has been observed that the online social networks over which memes travel have a very peculiar structure imparting them some well defined properties [3] . We employ these properties to study the spreading pattern of a meme on a social network. We propose a new spreading model in which probabilities of infection across edges are arranged in a hierarchy depending on the attributes of endpoints of an edge. The proposed spreading model is analysed for the generated networks (having approximately 4000 to 80000 nodes). We also compare the results of our spreading model with the actual spreading of memes [4] in Higgs Twitter Network 1 .
II. THE PROPOSED MODEL
We employ SCCP networks in our study for the analysis of a meme's propagation. These networks exhibit similar characteristics as real world networks. These characteristics are: 1. Power law degree distribution [5] 2. Division into clusters/communities [6] 3. Presence of a core-periphery structure [7] . We employ a modification of the algorithm [8] proposed by Wu et. al. to generate such SCCP networks.
It is evident that there are diverse kinds of nodes in a SCCP network: core nodes and periphery nodes (periphery nodes can be further divided into many communities). Initially, all the nodes are uninfected. A node turns infected as soon as it adopts a meme. When the infection spreads across the network, it passes on from the infected nodes to the adjacent uninfected nodes. We call two nodes to be adjacent if they are connected by an edge. We call an infected node u, the sender and an uninfected neighbour of u say v as the receiver of an infection. The probability of infection transmission across an edge depends on the type of-the sender and the receiver. Based on that, we can divide the probabilities of infection across edges in five categories as shown below: 1) P cc : Probability of an infected core node infecting its adjacent core node. 2) P cp : Probability of an infected core node infecting its adjacent periphery node. 3) P pc : Probability of an infected periphery node infecting its adjacent core node. 4) P pp0 : Probability of an infected periphery node infecting its adjacent periphery node of the same community. 5) P pp1 : Probability of an infected periphery node infecting its adjacent periphery node of a different community. We predicted the most plausible order for these probabilities and also validated it with the spreading pattern of the Higgs Boson meme on Twitter. The proposed order is as follows: 
IV. RESULTS AND DISCUSSIONS
We simulate a number of spreading models on different types of networks. They are shown in the above plots. Figure  1(a) shows the similarity of our model on both-SCCP as well as Twitter. Figure 1(b) shows the simulation of our model on the Higgs Twitter network. In both the cases, the curve for the spreading pattern is an initial plateau followed by a steep increase in the number of infected nodes. After infecting a large fraction of nodes, the curves become approximately constant. Figure 1(c) is the actual spreading pattern on Twitter which is similar to the patterns of the former figures. Figures 1(d) and 1(e) show the simulation of proposed and uniform 2 spreading models on the SCCP and Twitter network respectively. It can be observed that both the proposed as well as the uniform spreading model are S shaped curves. But the growth rate of proposed model is many times faster than the uniform model. Figure 1(f) shows the simulation of the proposed spreading model on 3 different kinds of networks. Despite taking the same probability orderings for all the three graphs, we see that there is a sharp increase in infection growth only in the first two cases. 
V. CONCLUSION AND FUTURE WORK
We propose an ordering for the infection probabilities for different kinds of edges in an online social network. One can extend this question to predict the exact values of these probabilities by observing the initial cascading pattern. Although the spreading models in the network science literature are observably very simple, biological viruses spread in a very complex pattern. It would be a very interesting and important line of research if one can propose a model for the spreading of biological virus and predict its virality factor in its premature stage. A very inherent problem in such models is that one isn't aware of the network and its structure beforehand.
